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157 - ABSTRACT _
A throttle opening detector for internal combustion

engine 1s composed of a slide contact device which has
first and second contacts with potential periodically

- varying in pulse form corresponding to throttle opening

variation, phase difference of pulses beteeen said first

- and second contacts being a fourth of the period, and of

a throttle opening reading device which reads out throt-
tle opening from the potential variation in the first and
second contacts and variations of exclusive-OR of po-
tential signals in both contacts. The throttle opening

~detector enables to detect throttle opening precisely
- using a cheap micro-computer in 2 bits and to carry out

~ the initial adjustment automatically.

6 Claims, 21 Draﬁing Figures
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- another embodlment | | |
 'FIG. 7A i1s a front wew of a sllde contact devtce in
~_ another embodiment; .

- FIG. 7B is a wave-form chart of output pulse of the |
}shde contact device shown in FIG. 7A;

-~ FIG.7C is a table of Boolean algebra cf the shde
- .contact device shown in FIG. TA;

SR  8A;
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THROTTLE OPEN ING DETECT OR FOR |
INTERNAL COMBUSTION ENGINE

BACKGROUND OF THE INVENTION
1. Fleld of the Inventlon

4,366,705

. 2 .
FIG. 11C is a table of Boolean algebra of the slide

' 'contact dev1ce shown in FIG. 11A.

‘The present invention relates to a thrott]e opemng |

o detector for 1nternal combustlon engme 1nstalled in
- .vehicles. - | SR

2. Descnptlon of the Pl'lOI‘ Art

10

~ When a micro-computer is used to control an auto-

- matic transmission apparatus or fuel amount supplied to

- an engine of vehicles, throttle opening should be de-

 tected as. preclsely as possﬂ)le for suitable control. In

~ conventional throttle opening detectors, however, bi-

~nary code was usually used to indicate throttle opening.

- In bmary code, the indication is divided into 8 steps at

3 bits or 16 'steps at 4 bits therefore. the . accuracy was
.1nsufﬁc1ent to tndlcate throttle opening.

SUMMARY OF THE INVENTION

_ An object of the present 1nventlon 1S to prowde an"_
- apparatus for detectmg throttle opemng premsely usmg
~ a micro-computer in 2 bits.

- Another object of the present 1nventlon is to prowde

FIG. 2 is a wave-form chart of output pulse
"FIG. 3 is a table of Boolean algebra; |
'FIG. 4 is a flow chart of a throttle opernng readlng

- device; .

| FIG dis a ﬂow chart of subroutlue of the throttle ~
. Opemng readmg device;

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention is now described in more detail
with reference to preferred embodiments thereof shown

-1n the accompanying drawings.

- A throttle opening detector in the present invention is
composed of: a throttle opening detector for internal
combustion engine comprising a slide contact device
which has first and second contacts, and a throttle open-
ing reading device which reads out throttle opening by

~the potential variation in the first and second contacts,

15

wherein the potential variation of said first contact and
the potential variation of said second contact are alter-

- natively output by said slide contact, and the throttle

20

~opoening reading device reads out throttle openlng

variation by variation of exclusive-OR of potentlal Sig-
nals in both contacts.

"FIG. 1 shows a slide contact device. An electrode

| plate 1 of flat band is supplied with 5 volts to the earth

- potential and adhered to an insulation plate 2. The elec-

25

2 throttle opening detector in whlch 1n1t1a1 ad_]ustrnent -
- can be automatlcally carrted out. | |

N _BRIEF DESCRIPTION OF THE DRAWINGS

30
"FIG. 1 is a front view of a sllde contact dewce

trode plate 1 comprises an upper punched hole train 20
and a lower punched hole train 30. The upper train 20

- has a plurality of rectangular punched holes 21, 21 . ..

spaced at regular intervals along the longitudinal direc-
tion so that length of the electrode portion is equal to

that of the punched portion. The lower train 30 has a
plurality of rectangular punched holes 31, 31 . . . in

similar manner to the upper train 20, but there is devia-

tion of a half of the hole length between the upper and

~ lower trains. A sliding plate 3 slides on the electrode
- plate 1 and moves along the longitudinal direction in

35

FIG. 6 is a front v1ew of a shde contact dewce in

40

45

FIG. 8A is a front view of a sltde contact dewce 1n "

another embodiment; FIG. 8B i is a wave-form chart of
output pulse of the shde contact dewce shown in FIG

FIG 8C is a table of Boolean alegebra of the slide

. contact dewce shown in FIG. 8A;

- - FIG. 9A is a front v1ew of a sllde contact dev1ce in
o another embodiment; S

'FIG. 9B is a wave- fortn chart of output pulse of the

shde contact dewce shown in FIG. 9A:

- FIG. 9C is a table of Boolean a]gebra of the shde

- contact dewce shown in FIG. 9A;

- FI1G. 10A is a front v1ew of a sltde contact device in

- another embodiment; -
| ~ FIG. 10B is a waveform chart of output pulse of the
~slide contact device shown in FIG. 104; =
~ FIG. 10C is a table of Boolean algebra of the shde-
- contact device shown in FIG. 10A; . - |
- FIG. 11A is a front view of a sltde contact dewce in

| ianother embodlment |
~ FIG. 11B; is a wave- -form chart of output pulse of the._
o sllde contact clewce shown in FIG. 11A; and

‘cooperation with an acceleration pedal at a driver seat

of a vehicle for varying throttle opening. The sliding

plate 3 is provided with a first contact P; and a second -

contact P; corresponding to the upper train 20 and the
lower train 30 respectively. -

Performance of the slide contact device is now de-
scribed. As throttle opening increases, the sliding plate

3 transfers from the left to the right in FIG. 1. When the
- first contact Pj.or the second contact P> contacts with

the electrode plate 1, potential A or B detected at point
a of the contact P or point b of the contact P, becomes

5 volts (high level) as shown in FIG. 2; when the

contact P1 or P> contacts with the punched portion,

_potential at the point a or b becomes 0 (low level). Thus

~ the potential signal A or B becomes periodic pulse form

50

55

with equal interval at high level and low level, and the

~ deviation between A and B is a fourth of the period.
- The output pulse period can be reduced into a desired
‘amount by varying the hole length and punching pitch.

FIG. 3 shows a table of Boolean algebra corresponding

to output pulses A and B in FIG. 2 and exclusive-OR of
A and B.

- FIG. 4 shows a flow chart of the throttle openlng
reading device. Throttle opening at the start time is set

- to “0” step at unit 50, and then throttle opening reading

60
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subroutine 100 acts as shown in FIG. 5. The output
- potential signals A and B are read out at unit 101 and
~umit 102, and unit 103 produces exclusive-OR of A and

B. The newly read value of A is verified for coincidence
with the previously read value of A at unit 104. If the
coincidence exists, the throttle opening is determined

- not to vary and A is set to the newly read value at unit

- 108. If the coincidence does not exist, unit 105 deter-
- mines whether exclusive-OR becomes “1”, As clearly



3
understood from FIG. 3, A is changed and exclusive-
OR 1s changed from “0” to “1”, when throttle opening
increases and the shiding plate 3 is transferred from the
left to the right. Then the number of steps of throttle
opening 1s determined to increase by one step from the
previous step and the new value is set at unit 106. Exclu-
sive-OR 1s changed from “1” to “0” and A is changed,
when throttle opening decreases and the sliding plate 3

18 transferred from the right to the left as shown in FIG.
- 3. The number of steps of throttle opening is determined

to decrease by one step from the previous step at unit
107, and then A 1s set to the new value at unit 108.

Unit 110 now determines whether the number of
steps of the newly set throttle opening at subroutine 100
1s less than the zero step. If the value is negative, the
newly set throttle opening is determined to be in the
zero step at unit 120. By repeating this process, initial
adjustment of throttle opening is automatically carried
out 1n the case that the throttle opening set to the zero
step at the start is not in minimum state. Furthermore,
“unit 130 determines whether a shift lever to operate a
manual valve in hydraullc control unit of the automatic
transmission apparatus is now shifted in position of park
(P) or neutral (N). Vehicle speed information is inputted
to vehicle speed reading unit 300 and automatic trans-
mission output is generated by automatic transmission
untt 400. When the shift lever is in position of P or N,
the process is returned to throttle opening reading sub-
routine 100.

Referring to FIG. 6 illustrating a slide contact device
in another embodiment, an electrode plate 1 is provided
with cut-away portions 41, 41 . . . in parallelogram with
inclination at 45°, spaced at regular intervals along the
longitudinal direction. When a sliding plate 3 is trans-
ferred in the longitudinal direction, output potential
signal in a first contact P and a second contact P; be-
- comes periodic pulse form as shown in FIG. 2.

FIG. 7A shows an another embodiment. In said em-
bodiment, the phase of the upper punched hole train is
different the phase of the lower punched hole train in
1/5 period. In this case, output pulse of point a and
point b 1s shown in wave-form chart of FIG. 7B respec-

- tively and FIG. 7C shows a table of Boolean algebra

corresponding to output pulses A and B shown in FIG.

- 7B and exclusive-OR of A and B. FIG. 8A shows an

another embodiment. In said embodiment, phase differ-
ences of the upper punched hole train and the lower
punched hole train are settled so as to change in each
period. In this case, output pulse of point a and point b

1s shown in wave-form chart of FIG. 8B respectively

and FIG. 8C shows a table of Boolean algebra corre-
sponding to output pulses A and B shown in FIG 8B
and exclusive-OR of A and B.

FIG. 9A shows an another embodiment. In said em-
bodiment, phase differences of the upper punched hole
_train and the lower punched hole train are settled so as

4,366,705
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to be unchangeable, and each period is settled so as to be .

changeable. In this case, output pulse of point a and
point b is shown in wave-form chart of FIG. 9B respec-
tively and FIG. 9C shows a table of Boolean algebra
corresponding to output pulses A and B shown in FIG.
9B and exclusive-OR of A and B. |

FIG. 10A shows an another embodiment. In said
~ embodiment, phase differences of the upper punched
hole train and the lower punched hole train and period
are settled so as to change together. In this case, output

pulse of point a and point b is shown in wave-form chart
of FIG. 10B respectively and F I1G. 10C shows a table of

60
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. 4
Boolean algebra corresponding to output pulses A and
B shown in FIG. 10B and exclusive-OR of A and B.

FIG., 11A shows an another embodiment. In said
embodiment, period is changeable and each phase dif-
ference of the upper punched hole train and the lower
punched hole train is 0, and the first contact P; of sliding
plate is positioned so as to shift in a fixed distance in

longitudinal direction from the second contact P». In

this case, output pulse of point a and point b is shown in
waveform chart of FIG. 11B respectively and FIG. 11C

shows a table of Boolean algebra corresponding to out-
put pulses A and B shown in FIG. 11B and exclusive-

OR of A and B.
The slide contact device may be stationary at the

- contacts and movable at the electrode plate, or the

electrode plate may be formed in cylinder or disc for
rotationary motion. Also any shape of cup-away or
punched portions in the electrode plate may be used, as
long as output potential signal in the first and second
contacts becomes periodic pulse form in FIG. 2. |

In addition to use in automatic transmission appara-
tuses, a throttle opening detector in the present inven-
tion can be used in apparatuses for controlling engine
fuel amount or other apparatuses to receive throttle
opening as input.

A throttle opening detector in the present invention
can obtain a desired number of output pulses corre-
sponding to total stroke of a sliding plate in a slide
contact device, thereby throttle opening is precisely
detected using binary code in 2 bits. Furthermore the
initial state correction of throttle opening in the throttle
opening reading device enables to adjust the initial state
autc)matlcally

What 1s claimed is:

1. A throttle opening detector for internal combus-
tion engine comprising a slide contact device which has
first and second contacts, and a throttle opening reading
device which reads out throttle opening by the potential
variation in the first and second contacts, wherein the
potential variation of said first contact and the potential
variation of said second contact are alternatively output
by said slide contact, and the throttle opening reading
device reads out throttle opening variation by variation
of exclusive-OR of potential signals in both contacts.

2. A throttle opening detector according to claim 1,
wherein the slide contact device comprises an electrode
plate which consists of a punched parts and remaining
holeless parts, and a sliding plate which transfers corre-
sponding to throttle opening variation and slides on said
electrode plate in the longitudinal plate, wherein said
punched parts consist of a upper punched hole train and
a lower punched hole train, said first contact takes out
the potential variation of said upper punched hole train,
and said second contact takes out the potential variation
of said lower punched hole train.

3. A throttle opening detector according to claim 2,
wherein said upper punched hole train has same pattern
as sald lower punched hole train and their positions
respectively shift in a fixed distance in the longitudinal
direction to take out the fixed phase difference and the
fixed period from said first contact and second contact.

4. A throttle opening detector according to claim 2,
wherein said upper punched hole train has same pattern
as sald lower punched hole train and their position
respectively corresponds without shift and said first
contact 1s positioned so as to shift in the longitudinal
direction from said second contact.
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S. A throttle Openlng detector according to claim 2,

L wherem said- upper punched hole train has different
- pattern from said lower punched hole train and their

. positions- respectlvely shift in the longitudinal direction

- to take out the variable phase difference and the vari-

~ able period from said first contact and second contact.

6. A throttle openmg detector according to claim 2,

4 366 705
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wherein said upper punched hole train has same pattern

- as said lower punched hole train and their positions -
- respectively shift in the longitudinal direction to take

10

15

out the variable phase difference and the fixed period

from said first contact and second contact.
| ¥ ¥ *x : *k
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